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(54} Thermoplastic elastomer composition having improv&d preeessafaif ity and tfre the 



(£7) A thermoplastic elastomer composition of a 
structure of a therrno'pfes$q resin (A) in which a.rafebsr 
coropos.ftioh {&) is djspeo&ed, where the stress at the 
time of 2.5% elongation of 1 ho- sirass- strain ourva of the 
thoitnopiastid eiiastomer eornpositSon ?s 0.1 to SO MPa 
and the ratio of the stress (M 20 o) -£G*0 arid 200% 
elongation and the stress (K4 100 ) at -£G*C ami 100% 



elongation b 10 < M^ocA^iOp < ^ 0 ; , panlouiany a 5h^r- 
neoplastic elastomer composition stfuclured with the 
poJyamide ream of tho thermopiasifc ressn (A) \n which 
the rubbe?" composition (8) is dispersed } incudes a 
potyamide pi&stieizer (CI) and/or a th&ffftopiaatfc elas- 
tomer £C2), the ratio of composition being (A) 1:5 to .5S% 
by weight ( (8) 40 to 70% by :\weiQht (Ol.* : C2} { and 1 to 
30% by weight and a tire using the sami 
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Description 

BACKGROUND OF ThI INVENTION 
s 1 . Field of the invention 

[00011 The present l?T#jf^jon relates ■■■'{&. a lh0?mopfe«iic easterner cc^nposiiiph. More speeific&iry, ii relates la a ther* 
moptastlo easterner eompos&ion eupehor m processabi;;ry and dynamic fatigue resistant even dnder a Sow temper 
situ re such' as -20*0 and also to a tire,, particularly a tire suitable f q r use in a cold area,, usfngthe' ^« as a tir $ rnsmb^ 

2. Description o£ the Reeled Art 

To improve the. dynamic fatigue resistance, whi^e maintaining a balance between me fJ&.xlfel%- and the §m 
pemreatJon resistance, fofoteHmbiiWMi Japanese Unexamined Patent Publication ; (K©kal> No. 8-258741 that a nylon 
f£ r&sjh and a rubber component ana f orrned into a thon^oplastic elastomer composition by oV name ; Vuk&hfcatkm, which 
is than used for a n air p&rt neation prevent! ve layer (eg. 4 inner lin erj', H owevef . th a re was the problem thai the Thermo - 
plastic Easterner composition not suihcbnt m dynamic fatigue resistanoe at a low. temperature such as *2Q*€ and , 
therefore, was not necessa?% suitable for use, as a tire, in a cold area. 

£0 SUMMARY OF THE INVENTION 

[OG03] Accordingly, m object of the present invention is to- provide a thenriopiastic elastomer composition superior 
Jn%riamic tatigue resistance even under a low temperature such m -20*0 arid a cold region lira using th is composition 
as a tire member. 

[0004] Other objects and advantages of the present Invention will foe apparent f rom the .following, description, 
[0005] In accordance ^h-th^pas^^ttlm^eation, there is provided a thermoplastic elastomer composition comprising 
a thermoplastic resin {&} and a rubber imposition iS) dispersed In ihelhermoplBstic resin (A), wherein a stress at 
the time of 2 5% elongation m a str^ss-etra^n curve or the thermoplastic eiastom^r compassion Is 0.1 to 50 MPa and 
a ratio of the stress (M&kS at -20° C and 200% .elongation and the stress at -2Q*C and 1 00% eiongat^n is 1 .0 

so < M SO0 /M^ & < 2.0. 

££>O0$J Sh accordance with ine pre&a-nt. invention, there is aiso provided the. above thermopiastks eiastonier esropo- 
s\t\m y wherein the value of. the first. order differentia} of the stress- strain curve of the thermoplastic aiasiomer compo - 
sition monotonous^ deereasee in a 2 to 20% strain regie n. 

[0-007] in accordance With me present invention, there is further provided the a&oy© th.em*pa&]&. ela^tonier o^v 
m position, wherein an air ;pem?eatten coefflcieni at 30*0 of the them ioplas tic elastomer oompoe&on m rt?0fe than 2B x 
10- 12 co-crn/on^see-ernHg and not-more than 100 x 10" 12 cc^m/em 2 >sec-croHg and a Young's modulus at -^0*0 Is 
not more lhars 250 PP$:. 

|0OO01 * ri accordance with the present invention, there is still further provided the above thermoplastic elastomer 
composition, wherein the therrnopi&atle resin (A) is a polyamide resin having me rubber component (B) dispersed 
>$o therein, at least one member selected from the group consisting of polyamioo rosins (Ci ) end thermoplastic elastomers 
(OS) is contained in the composition- and a ratio of the components ? where the total is made 100% by we?goi ? as 
re; lows; 

(A) polyamide rasrn: 15 to 59% by weight, 
45 (8) rubber eomposiom 40 to 70% by weight, and 

(Gypotyarmde thermopisst&er > thermoplastic : elastomer {G14-G2}: 1 to 30% by weight 

[00091 in accordance with the present invention, there is &®\ further provided the above thermoplastic elastomer 
oomoosition, wherein the elongation at break at -20*0 Is not less than 300%, the Youngs modulus at >20°C & In a 
so -rBn^ervbt more thao MF^i-a^d-^e-pr oduct-otthe elongation atbraak and the Yburtgfe modtte' i* 1'Q,<X#fo'1 0Q-,Q0O : 
(%>MPa). 

[001 0] In accordance with the present invention, there is still farther p?ow$®$ the above thermoplastic elastomer 
cemposiiton:, wherein the 'ratio ( by weight, of compoeition of the components satisfies .'the following relation: 

55 1 .0 < (B-rC2)/(ArC1 ) < 2.6 

[DD1 1 j In accordance with the present Invention, there & still further provided a tire using the thermoplaetic elaetomer 
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composition. 

BRIEF D ESC B I P HQ U Of THE ORAWN&S 

s |O012] The present invention will be better understood from the description set forth below with reference to the 
accompanying drawings, wherein: 

Fig. 1 is a graph of a stress^trajn curve at a strain of 0 to 30% of Example 5 of the present invention and a. 

iffsremi&l curve of the same; and 



Reference Fxamote and a carnal i 
Pig. 2 is a graph of a stress-strain curve at a strain of 01o2S% of Example Soft he present invention and a reference 
example and a partial diiferentfet curve of tha suirne, 

DESCRIPTION OF THE PREFERRED E M SO D ! ME NTS 

[0013] Tho present invention m\\ now be /-explained m more detail, In this specif ication and in the .claims, the singular 
forms V, i! an !> and "the" include plural referents uni ass the context clearly dictates otherwise. 
[0014] According to the present Invention,: a thenriep^^sc elastomer composition having a strnonire of a thermo- 
plastic resin (A) in which a rubber composite (B) Is dispersed, wherein the stress at a 2,5% elongatidh in the stress- 
strain curve of the tfierrnoplaskfe elastomer composition is 0.1 to 50 MPa ; preferably 0.1 to 40 MPa, and the ratio of 
the stress (Msec) a* -20*C and 200% elongation and the stress (M 1DQ ) i^t ^Q-C and 100% elongation; is 1 .0 < &1 S00 / 
M 1 ^ <;2.'C% preferably 1,1 < M^^vt 1?>5 < 1.B ; has a superior dynarnio fatigue resistance a 

as -20*6, Particularly, In a. thermoplastic -elastomer composition of a structure, wherem t he vaiae of the first order 
difierentiai of: the stress-strain carve of the themiop lastle elastomer opposition •roonobnousty' • tlmrm^s. in a 2 to: 
20% , pref erably 2 to i 8%,. strain region, the dynamic fatigue resistance undsr a low temperature becomes muc&.bettec 
[001 5J The thermoplastic elastomer composition according to the present invention typically has anjair permeation 
coefficient at SO^C ef more than. 25- x lO' 12 ' .o^^rt%<orn 2 'Sec>cmHg and not more than 100 x 10* 12 cc>em/ern^£Cc<^HQ 
preferably £5 x 10"^ cc^cm/cni 2 ^eC'CmHg to 90 x 1 0^ co^m/cm^ &e c^mHg,- and a Young's models iat -2&*G of not 
more than 250 MPa : preferably no* more; than 230 MPa, 

[0016] According to the present invention; the thenr-oplastic elastomer composition has a process Ihoj aid blended 
therein within a to ited range : whereby the You no/s module at -SO^Cfails and the dynamic fatigue res^alce is sirlkinaly 



improved* 

|O017| tn a preferable thanmopiasde elastomer composition according to the present invontioa a po§amide ?esin is 
used for the thermoplastic resin (A), a halogen-containing copolymer rubber derived from C 4 to G ? isdmonoo^tin/p- 
alkylstyrene is used for the rubber composition (8), and the rubber component is onrformty bionded : ' &a' a d&pers ; ed 
phase (i;e\ { domain} in the oonnnuous phase |i.e.. matr^ composed' of the thermopfaetio resfn. 
[OOTS] The poiyamide resin component (A) effectively usable in the thermoplastic ei&stomer composition include, 
for example, Nylon 6 Nylon m ^m* Nyten 11 (Nil), Nylon 12 (Ni2) : Nylon 6/66 copolymer (N6/N66;, Nyion 
48 Nylon 610 (N81 C}> Nylon SI 2 (N61 £}, Nylon 6/66/010 copolymer {NS/SS/S 1 0), Nylon (MXD8), Nylon 

ST Nylon 6/ST copolymer. Ny^on 6.6/Pp copolymer Nylon 8£/P PS copolymer, a poJye$teo-baeed reeln |e.g. } poiybuty- 
(cneter^ torephtnaiaio (PET), polyethylene isophthaiate (P£i), FE17PEI copolymer, poiy- 

acryfetc (PAR), po^buty lone napttthai ate (PBN), liquid crysl:al popster, poiyoxya!y|fin« dU^kiic acid/poiybutyrate 
ic-fopn-ne^uo coparyfnen ^no omer o.:T:^c potyes^.ofs.}, a porynkr-e-oaeed j esto ^ : e,g., p-oi:ya^.:yipnh.> stc (HAN), 
poiymethacryionitrlie, acrylontinte/styfene copolymer (AS),, methacryio nit rile/sly rone copolymer, and m^hac?yion^rfky : 
^tyn^na/biifadlcne copoiymar), a poiymethacry*ate-besed resin {e.g., poiymethytmethecryiate (PMM^^ and pf>lyethyi 
methacfylatej.. a poiyviny? based resin (e.g. f vinyl acetate (EVA), polyvinyl alcohol (PVA), vinyl aicohol^thytene copol- 
ymer (EVOHj, polyvinyl vlnyiidenc cnicride (PVDC), polyvinyl oh Ion de (PVC) ; polyvinyl eNbride/vinyldene chloride 
ne ch lc r sde/rnetby'iaorylate: < 



ccpoiymer ; and vinyiidene chicfide/nietby'iaofylate: copolymer) . ' ceilulose~ba.eed. resin (a. a. < caiiulosa ecetstcs oeliu^ 
lose acetate butyrate), a fiiscrcreain (e.g, ; poiyvinyiidene fluoride (PVDF), polyvinyl ffucride (PVF). polychicrof lucre eth- 
ylene (PCTFE} v and' tetrafluoree^ (ETFE)), an imide^besed resin (e.g., aromatic pciyimida 
(PI)), etc. alone or in any combination thereof . This component Is used in an amount of 1 S to 5S% by weight; proferabfy 
20 to 59% by weight, In the thermoptestlo elastomer co?nposion of the present invention. 

[001 9 1 Tne rubber component of tne rubber composition (B) according to the present thermoplastic eiastojTj-sr conv 
position inciudee a drene-bae^d mbber and its hydrates (e g,, NR., IB. epcxyiated mtuml rufeben SB:|, BR (high ois 
BR and low cis BR), :NBB, hydrcgenated NBR, and hydrogenated SBR}> an oi^mbasea rubber (e.g,, cthyjene pro- 
pylene rubber (EFDM and EPM)> a maielc ac?d modified ethylene propyiene rubber iU^PU'h \IR ; an i^obotyiena and 
aromatic vinyl or d^ene-based monomer copolymer an aery I rubber (ACM), joncmer), a haiogen-based rubber (e.g., 
Br-IIR. CVMR : a bromide of isobutyleno p^methylstyrene copolymer (B?-iP^S}, a ohloroprene iUbber (CR), a hydnn 
' m&h a chiorosuifonated poiyefhyiiene (CSM), a chionnated poiyethyiene (C^), a maielc acid moditied chlo- 
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hnated polyethylene (MrCM}« a silicone rubber (e g., mathyivinyi silicone rubber, dimelhyi silicone rubber, and mehV 
ytphenvfvtayi silicone rubber), a suifur-oontaimng rubber (e.g., poiysuifide rubber}, »ftaGKW}&ber (e.g.. v}riy!kH>fU> fiU- 
oride based rubber, iluo^ine-contaming vinyl erner-baaed rubber, tetraf ^droetr^ene- prcpylene-basacl rubber, fluorine- 
containing a8k»ne4i*8« w phosphagembased rubber), a : thermoplastic elastomer (e g. : 

5 styrene-^ased elastomer, o&frmbasad elastomer- ester-based elastomer, urbane-based elastomer; poiyamide- 
based ei&slomer> : etc. may fee used, m particular : a?j ieobutyk^n^isoprene copolymer rubber wiin a halogen group 
introduced asamodified polylsobotylen^baaedrub^ 

and p-alkylstyrene such as an isoeiy^ For the latter, Exxon's "Exxpro 1 ' may be 

suifebfy used. These rubber •■components are used in amounts of 40 to 70% by weight, preferably 40 to 8S% by weight 

«* as a rubber composition in the tbetmoplastfe elastomer compospon ofihe present invention 

fOOaOj Further, the poiyamlde plastioi^r (CI J blended Into the the rmopiashc elastomer composition according to the 
Present invention, which is capable of imparting proceesabiilty and: desired low temperature ebaraoSensties Includes 
nyton ptasttei^a/<€'1):«uefe as N-ethy; toluene sulfonamide, N^oyclohexyi totene Bullonamide, N^butylbenzene sul- 
fonamide, and other Surinam Abased compounds. As commerce products, for example, SM-4 made by Dtfhdchf 

?5 Chemical industry is suitably used. Further, as a nylon plsstjcker omer lhan a suite nam Id erased compound, there 
are a p-^yfcenzoate odryi este, dimethyl ^tfcalaie, tnphenyi phosph^e, glycerin, hexyl glycol a modified orethane 
oreDoiymer having an weigh* average, molecular weight of 400 to preferably SOQ to 1 and so on. 
[0021 { Further, examblos of fha ihem^oplastlc elastomer (€2) according to the present invention are a polymer, 
SQlyetherivpepo^^ 

so segment and a polyethlr -(teg., polytetmmethylene ether efyooi: PTMQ) as a son segment a po^ester^o^esier type 
polymer comprised of an aromatic crystalline polymer (e.g., poiybutylene tar^hmaJate: PST) as a hard segment and 
an aijphaho polyester posy lactone) as a soft segment a liquid crystalline eolymer comprised of a low molecular 
riqujd crysta! compound (e.g. { dlhydmsy p-gusrter phenyl: OHO) as a bard segment and an agnatic polyester as a 
soft segment or another Dolyether customer may be used, fe cdmmemfal. products, Dupoors !, Hytrer,Tbyobo's 4? Per- 

25 srane", etc. may be su&hlv used. In add&on, a soiled engineering plaM^basad them^plastid eiastomen for ox~ 
ample.aufethana>bas^ 

baaed thermoplastic extern er £TPA}/T1aoh n erased thermopiastic elastomer, and other thermoplastic elastomers 
(C2V may be rnentioned- 

The processing aid '(C) may be used in a total amount of 1 to 30% by weight, preferably 1 to. 28% by weight, 
$o in the iho^oplmm elastomer compesihoo of the present invention bothin ihe case of use alone. or in any combination 
thereof 

[00231 The robber component in the thermoplastic elastomer composition according to the present Invention pref - 
erablyrkav^ as^ncoxlde : stearic 

ma, vufcen^atlcn agent, vu kcanlzaticn accelerator previously blended thereto preferably used as the rubber com* 
55 patten- 

(00243 The thermoplastic eia^emar composition of the present invention may have the necessary amounts conven- 
tional compounding agents generally blended into an elastomer, such as a reinforcing agent, filler, cross ~t\n king agent, 
softener, antkglng agant, processing aid, m order to improve the cJIspers&lilty and heat resists nee of the elastomer, 
HKK251 T he thermoDlastic elastomer exposition according to tne present mveniiorr^ praferabiy composed of ahah 

40 eqorv containing oooolyrbor r ubber or a C 4 fo C 7 ieomonootofin/p- alkyiatyrene, the nyion piastjoiser (CI) is a sulfonamide 
compound, and the thorrnoplaslic osaatomer (C2» is a polyester elastomer; to obtain the desired lew temperature prop- 
erlles- Further; It is proferaferv made a thermoplastic elastomer composition wherein the elongation at break at -20*G 
and the Ybonq% moduli are at bast 000%, preferably SCO to 600%, and not more than 260 MPs, preferably not mere 
than 200 MPa, and wherein the prodnrt of the elongation at break and the Young's melius is 10^00 to 100,000 

*z i^MPA oreferabiy 10:000 to 90 : 000 (%.MPa) Further, it is preferably made a thermoph5shc elastomer oomposition 
where the ratio of oompbsition of the components is 1.0 < (B : +D23/(A+Ci) < aS t more preferafc?ly 1 ,0 < (:E^-C2}/(A-C1) 
<2 4. 

[0028J The th ermopiashc elaslomer composition aoccrdin g to the present invention may contain, in addition to the 

above essentia! components, ether polymer such as a oempahbilizer polymer blended therewll;h to an extent not tnv 
m pmnm the necesean/ oropertias of the elastomer campos:tlors. The polymer material usable includes, for example, 

polyethylene (PE), poiyoropyiene (PP} : etny;one ethyl aoiylate (E^A), ethylene vinyl acetate (EVA) t and their modified 

products {anhydroua maleio acid, epoxy ; oarboxyh hydroxyl <|reup, or other graft polymers), polystyrene (PS} J ABS ? 

SBS, po^carbonats (PC), etc. The compatlbil^er ls not particularly limited so long as the pfodetermined action and 

affect are not adversely affected, 
55 [0027| Th a t hermopl^^e elastomercomposltion according to the present in ven^ion may be produced by,, for axample, 

the f oi I owing oroceay re . 

[002S] First, the rubber component and a predetermined cross-linking agent are mixed in advance using a general 
kneader suoh as Bambar-y mixer, etc. until a uniformly mixed state Is obtained. M thattime : the rubber component may 
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contain* therein, -filters -such as carbon black, an oil oaMum carbonate, In -suitable amounts. Further, during ihernixteg. 
If the temperature of the material is too high, the rubber component undergoes a oroes-linking reaction; an the kneader. 
and therefore, the temperature has to fee at. a low temperature of not more than I2Q*C, during the mixing, 
[0029] The rubber composition containing the cross -snidng agent prepared in ihm way and the prede^rrnrnsd poly® ~ 

s msde resin and processing aid (e.g., nylon piasiie&ef and/or thermoplastic Easterner) are changed, into lifts iwin -screw 
kneader etc. and the rubber component Is dynamically croes-lmked during th a rpatt mixing |.q dlsponse the timber 
cempoeiUon as a d&perssd phase (La., dornaih) In tha polyamide rosin forming the continuous phase {i.e., matrix), 
|80S8j rufthef; the polyanirde reel a or the various typos of eompouixllng agents in the rubber composition, other 
than the s?utomm%tlp:n system, may be added during the mixing, but prafarabiylhey are pram Lxed' before the fixing. 

?o A twin-screw knead^^extruder la preferably used for the mixing of the.polyerf.nde resin and the rubber oprnpoe&on and 
for the dynamic lean Nation of the rubber compos ii ion. A .condition .ef the melt mixing is that the temperature be at 
idest the temperature where a predetermined nylon resin malts. Further* the shearing speed at the time of rnMng 
preferably 5Q0 to 7600 aoo^. The ovemll mMng time &.:prelc«rably $Q. sssonds to to minutes, 

[0031] Tha thermoplastic elastomer composition according to t he present invention Is aupenor in processabOity and 
5-5 has the abovo phasa structure, and therefora. is superior in dynamic fatigue resistance at a lo^f tampererum of ~S0*C, 
while maintaining a balance of the flexfb It ity and air psrmeaiion rasistence. Thus, the prase nt the anaplastic oiaetomer 
ie extremely useful as a are for a cold region whan usad as an inner liner,. 

Examgios 

[0032] The present invention wii? now be explained In further detail by Examples and Comparative Examples, but Is: 
by no means limited; to the following Examples. 

Refere nco Example, £xsmp?ea 1 to 13... an d Com par^jye gx am 1 to 3 

[0033) The formulations of the: rubber composition 1 (8) and the rubber composition 2 (B) mm Uritm Examples are 
as follows: 





Hubbor C ornpos if I c n 1 




30 


[0034J 






rom^uiation 


Parts by waksht 


38- 


M edified bufcyl isebutylene p-m elhyisty rena copolymer (commercial name: EXXPRO 89 -4. made 
by Exxon) 

Zinc oxide (Zinc White Mo. 3> made by Saide Ohomieai Industry) 

Stearic acid (made by Nih hen Yeshi) 

Zinc sts&rale (made byS^do Chemical industry) 


TOO 

D.SO 
0 30 


40 


mm 




45 


Formulation 


Paris by weight i 


58 


I H\iri\e rubber (commercial namo: Nspai 1D42 ; made by Nippon Zeon) 
Zinc oxlda (Zsnc oxide No, 3, made by Saido Gharnjcel Industry} 
Siaano add (made by NOG) 
Suffer {made by K&mteawa Raflnery) 

yuican^ation aooelarater MBTS (oDrnmemiai name: Mocea^r Dki made by Oechl Shsnxo 
Chemical) \ 


1 DO | 

s 1 
< \ 

1 & \ 



[0030] The abova rpbber bom positions 1 and 2 (he. , master batches) ^mpmp^mf using Internet mixers. 
[0037] THaaa master batches were used; and mixed and pallet^ad by a twin-screw knaader in the formulations (parte 
by weight) shewn m Table 1. 

[D03S] The characteristics of tha Examples were determined by iha following methods. The results are. shown in 
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{mm} A film of a in^nmop^c ^ia^msr having a width of 350 mm and a thickness of 0.3 mm 
Tdia extruder. 

|00401 Th&^io^g^^-^l-bfe^c'dn^ the Youngs models of the film thus- obtained was 
ducted by pu&?h3rtg our & SB d^mbbof? shaped No. 3 sample from the sheet 
at a tensile rate of SCO rore/h?m The method, was based o m J IS K7161. 



bya 



the jest^&s oosv 
on J!S K62S1 and app^ing tension 



2} Constant Strain ggg|jgJi§t 



[O041J A film of a th^opia^c easterner having a width o? SS0 mm and & thickness of 0.1 mm w&apmpared by a 
T-dls ©xtradeh Furthsiyan adhesive shown below was extruded by &T-dlfc exiruderto a thickness of 30 fim and lam- 
on 'the flferv.. 



Formatter* of Adhere 
[0042] 



FotrnuSation 


i Parts by weight 


Epexy rriodif ied SBS* 1 


SO 


Rosin esters 


ao 


Peroxide^ 


5 



^: Re»tft'«8S^ ?PefS5SB AD, made fey 
14-40, 




[0043] The laminated t %m with the adhesive prepared in this way and a sheet of the rubber composition of the for- 
relation shown bolow mixed by an internal mixer and then termed Into a sheet having a thickness or 2 mm 0y an open 
roll wars clad together so that the adhesive side of the saminate film contacted the rubber sheet. The laminated sheet 
; 190*G 1 Q minutes to obtain a laminate for m 



mm 



Formulation 


F'srtS by weight 


mtuffl rubber 1 


80 


S8R1 503*2 


20 


FEF carbon black*3 


50 


Stearic aekT4 


2 


Zsn& ox\(L®*z> 


3 


Su*ur*S 


3 


Vulcan Nation: accelerator (NS)*7 


1 


Aromatic oii*S 


2 
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lomsi The test laminate thus obtained was punched to a JIB dumbbell shaped No. 2 sample (JlS.mm^. thm the 
tiuttbttf febsgrod sample was moumed oh fatigue tester and tested fer constant strain fatigue The 1©^; was conducted 
wSBi a .-chuck d&ianee of 54 mm, a tensile strain rate of 40% : a repeated tensile frequency or e.s? Hz, and a test 
tgnyorature of ^C. The test was finished when fissures appeared in the thermaptestio ela^omerf^ of tbs samp^f 
or the surface, 

[0048] The judgment was made designating a .number of repetitions wntirffesxirss appeared of at leasts mHScti cycles 
as "good* and a number of at feast ?.S .million eycks as 'Very good* A number of less than 3 inibe bydes was 
detonated as ,; ooor ,: 

PD47J The laminate film with the. adhesive; was wound around the Ere shaping drum so that the surface of the ihsr- 
mopia&tie eiastomar contacted the drum. The tire members sash as careass i side tread, eapt read were laid thereon 
and the assembly inflated to produce a green tire. The green tire was then vuteaatead-by a vuican&er at 1B0 C C for 1 0 
minutes to. obtain the finished steel radial tire having a tfre size of 17S/S0RI4. This was tested for fire durabi lity. 
T0048] The test was conducted using a rim size of 14 x 5:5 J, applying an interna! pressure of ITS kfca, and running 
With a load of 4.5 kH at a temperature of ^20°C and a speed of SO km/h on a 170? mm diameter drum for 1 0,000 km": 
than examining the inside surface of the tire. 

[004S] The evaluation was made by visual observation of the inner liner ?ayer Samples where mmkmmgm&s 
were found were judged as "poor" and samples where none faults were found were Judged as "good*, 

(1 ) Samples with fissures and creeks 

(2) Samples with peeling and blistering. 
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*1% Commercial name (Ube Nylon 503.3B, made by uba 
Industries, Nylon 6 /Nylon 66 copolymer} 

*2? Commercial name {Rilaa.n BMN 0, made by Atcchem) 

*3: Coraercial name (Hytrel 4777, made by Toray 
Dupont, melting point 195 °C } 

*4; Commercial name (Pebax 2533, made by Atcchem, 
melting point 148 P G) 

*St Commercial name (BM~4> made by Daihaehi Chemical 
Industry r solidification point ~2S C C) 

Cohere ial name (DBF, made by Daihaehi Chemical 
Indus-try, soiidif ication point -35*0} 

*7t Commercial name (AB20I , made by Mitsui Dupont 
Polychemical, modified ££A resin) 

-8: Hot detectable (i.e., extremely low) 

As seen in the results of Table I , the thermoplastic 
elastomer compositions according to the present invention 
exhibit the actions and effects of expected superiority 
in dynamic fatigue resistance even at a low temperature 
of -2 0 C C and are extremely useful for use as tire members 
for cold areas , 



1. A thmmopl^c ekmiomw czrrposmn oorriprising a thermoplastic resin (A) and a rubber exposition *S)drs- 
persed m the iharo^&stks resin (A), a stress at the time of 2.S% elongation in a stfoss^tmin o.urtfo of th* ther- 
moplastic ^stormrcompo&itlon .b^^g O. I to 50 MPa and a ratio of the stress at -20*C and 200% elongation 
and theatres*. {U, m ) M~m»C and 1:00% elorvganon being 1 ,0 < M 2( ^ i£>3 < 2.0. 

2. A thermop&silc mmotrm composition as claimed in claim 1 , wherain a vaiu^ of a first ardor d^oronliai of the 
otress-strasn curve of the thermoplastic easterner composition monotonously decreases in s 2 to 20% strain rooion. 

3. A ■herroopiasUc elastomer composition as dainied in claim 1 or 2 f therein an air porroe&Uon coefficient at 30*C 
of mo thermoplastic elastomer coropes&on is more than 25 xiD'^ oc>om^i 2 .seo-omHg and not more than 100 
x 10-2 cG^m/orT^seo-cmH^ ag a Young's moduiiis at -2D*C is not more than 250 M Pa. 

4. A thermoplastic e^^^ 

resin having the ruober oompooant (Bs dlspsrsed therein, at least one member selected frorn the group consisting 
of poiyamids rosins (CI } and thormo?3iastic elastomers (02) m contained in the composition and a ratio of the 
components, where the totalis made 100% by weight Is as follows: 

iM poiyamide resin; 15 to 59% by wejybl 
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(B) rubber compos&son: 40 to 70% by weight, and 

(C) pofyamicte Usermopiastker * tharmcpfastk: elastomer (CI *C2): 1 to 30% by weight. 

A ihermopiasiiic elastomer composition as claimed In any one of claims 1 to 3, therein said rubber component (B) 
Is at least one eiaetamer selected f mm the group consisting of dtene*fo.as&cT rubbers and the hydrates thereof, 
ojeHn-based rubbers, halogen-containing rubbers, silicone rubbers, : sii:fuf*cont@j«l«g rubers, 8trcjrorubb8r-s ( -and 
thermoplastic elastomers . 

A thermoplastic elastomer composition as'cfajmed in cialm'4 4 wherein a solidification point of the isoly&jriide p\as~ 
tbfeer is not mora than ~£0*C, 

A thermoplastic elastomer composition claimed in claim B, wherein the poJya^jcf^ -p\&s$i&te$r ) m a sulfon- 
amide compound and the thermoplastic elastomer (C2) tea polyester elastomer. 

A fifterrnopi&slJe elastomer composition as claimed in any one of claims 1 to 7, wherein Ihe elastomer ccn-oonent 
<B} is a halogen -containing copolymer rubber derived from aC 4 to G 7 isomcncoietin and n -a;kylstyrene, the content 
of the p-alkyistyrerie is S 5 to 25% by weight and the halogen content is not lass ihm by weight. 

A thermoplastic elastomer composition as claimed in any one of claims 4 to 8, wherein the elongation ei break at 
*2&*0 is not less than 300%, the Young's modulus at -28*C is not more than 250 MPs, and tool product or the 
elongation at break and the Young's- modulus- is 10,000 to 100,000 

A thermoplastic elastomer compos&on as claimed m any one of claims 4 to 9, whoreirr the mtio . by wefgftt of the 
components sails: les the following relation: 

A tire composing a thermoplastic elastomer composition according. to any one of claims 1. to 10, 

A tire comprising en inner liner formed from a thermoplastic elastomer composition according to any one ol claims 
1 to 10. 
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